Work Order IDc93829 ES 
November 27-12: 11: 45: 12 AM. 


N — Ari Ti pn a I e QUAIN LIMITES 


*93820* 


Page I 


Item ID: D6104- 005 Accept *N on nanan , nn* Setup Start *N Q 4 * 
Revision ID: ` 
Item Name: Round Billet, 17-4 Stop x N Q 9 * 
Start Date: 11/22/12 Start Oty: 10.00 *140* Cust Item ID: 
Reguired Date: 12/21/12 Req'd Qty: 10.00 * 4 0* Customer: 
Reference: 
É K AL ae ee o S dao Run Start *N R 4 * 
Approvals: Process Plan: — MS Date:\2 — por Tooling: " 
l š Sto 
: qc: Date: | | | SPC(Y/N): = wee " *NRO* 
Seguence ID/ Operation — ` Set Up/ ToolID Tool# Plan | Accept Reject Reject Insp. 
Work Center ID Description Run Hours Qty Qty Number Stamp 
„Draw Nbr Revision Nbr 
|  D6104 Rev B 
| 100 0.00 TT E 15 
* 4 nn* PURCHASING 
| Purchasing Memo 0.00 
Purchasing Issue P/O: | < 32) . a)Description: S.S round billet b) 04.00" x 
5.10" longc) Tolerance on all dimensions are +0.030"/-0.000" d) Material: 
17-4PH Stainless stecl (Ams 5643 or Aisi 630)e)One blank makes 2 partsf) 
Material certification required . 
110 Receive & Inspect for Damage & Mat'l Certs 0.00 
*1410* 
Packaging Memo 0.00 
Packaging Ensure material certification is attached 
| 120 U QC6- Inspect dimensions to drawing 0.00 
*12n* Lil LO de 
QC Memo 0.00 
Quality Control Ensure Material certification comply to Dwg D6104 


DOA: Date: 


NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION 


AGAINST DEPARTMENT/PROCESS 


Work Order: 


Rework Skid-tube Crosstube Water Jet Engineering 
Part No. Scrap Machining Small Fab Prod. Eng. Coor. Quality 
Use-as-is Thermoforming Finishing Rec/Store/Packaging Other 

Work Order Update Large Fab Composite Supplier 


Root Description of work order update Initial Action Sign & 
Cause Date | Step | Qty or Non-conformance Chief Eng Description Date Verification QC Inspector 


FAULT b FAULTCATEGORY Oò 
Landing Gear General . 
E Bending = Bend = Grain Ovalized Pressure/Forced 
|| Centre Not Concentric to O/S m BOM/Route || Hardware Over/Under tolerance Temperature/Cure 
|| Cracks || Broken/Damaged || Inspection Incomplete Part Incorrect Weld 
|| Crushed/Crimped. || Burrs || Instructions Incomplete/Unclear Part Lost/Missing Wrong Stock Pulled 
= Cuffs E Contamination E Maintenance Part Moved 
E Heat Treat E Countersink || Mislabeled Positioned Wrong 
|| Inspection Strip in Tube || Cut Too Short || Misread Power Loss/Surge = Other 
|| Ripples in Bend || Drill Holes || Offset 
|| Torgue Waves in Extrusion || Drawing || Out of Calibration 
|| Turning Seguence || Finish = Out of Sequence 


E Wave/Twist in Tube 


E Folio 


a Outside Dimensions 


H:/FORMS/Quality Assurance\approved QA/NCRWO Rev G 


. 


+ Work Order ID 9382 
November-27-12 11:45:12 AM 


D6104-005 


A 


Page 2 


ccept 


Item ID: * * Setup Start * * 
Revision ID: NOonnna4o1 nn NS1 
Item Name: — Round Billet, 17-4 so *NS2* 
Start Date: 11/22/12 Start Oty: 10.00 *4()* Cust Item ID: 
Required Date: 12/21/12 Req'd Qty: 10.00 *4 0* Customer: 
Reference: 

mE m o E TT E mn Run Start % * 
Approvals: Process Plan: |. o—çć Date .. Tooling: LLL _ Date: N R 1 

Sto 
Qc; 00000 Date o SPECON: Date " *NR9* 

Seguence ID/ Operation i Set Up/ mE ToolID  Tool# Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number Stamp 
130 Identify as per dwg & Stock Location: WAI 43 0.00 — 
*1an* fu ttem Jo E 
Packaging Memo 0.00 I I 
Packaging 
140 QC21- Final Inspection - Work Order Release 0.00 
*440n* sl labo Z 
QC Memo 0.00 


Quality Control 


yar 


f DQA: Date: 
NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


| DISPOSITION 
| Work Order: SPOS UO 


AGAINST DEPARTMENT/PROCESS 


Rework 
Part No. Scrap 


Skid-tube 
Machining 
Thermoforming 
Large Fab 


Use-as-is 
Work Order Update 


Crosstube ; Water Jet Engineering 
Small Fab] | Prod. Eng. Coor. Quality 
Finishing M Rec/Store/Packaging Other 


Composite Supplier 


Unapproved 


Landing Gear 


m Bending 


|| Centre Not Concentric to O/S 


E Cracks 


RE Crushed/Crimped. 

E Cuffs 

|| Heat Treat 

|| Inspection Strip in Tube 

|| Ripples in Bend 

|| Torgue Waves in Extrusion 

|| Turning Seguence 

E Wave/Twist in Tube 
H:/FORMS/Quality Assurance\approved QA/NCRWO Rev G 


General 
|| Bend 
| |BOM/Route 
= Broken/Damaged 
E! Burrs 
|| Contamination 
m Countersink 
|| Cut Too Short 
| [Drill Holes 
E Drawing 
E Finish 
Wu Folio 


FAULT CATEGORY 


E Grain 

|| Hardware 

m Inspection Incomplete 

|| Instructions Incomplete/Unclear 
|| Maintenance 

= Mislabeled 


|| Misread 


|| Offset 


|| Out of Calibration 
E Out of Sequence 
E Outside Dimensions 


Ovalized 

Over/Under tolerance 
Part Incorrect 

Part Lost/Missing 
Part Moved 
Positioned Wrong 
Power Loss/Surge 


Pressure/Forced 
Temperature/Cure 
Weld 

Wrong Stock Pulled 


E Other 


a 


Picklist Print 


"November-27-12 11:45:11 AM 


Work Order ID: 
Parent Item: 


Parent Item Name: 


Comments: 


93829 
D6104-005 
Round Billet, 17-4 


IPP A:01.05.08New Issue EC 


Component Item ID/ 


Replacement Mfg/ 


17-4 SS Roundbar.4.00"OD 


Item Name Item ID Purch Item 
= ues Ed * 
“D6104:005P z, a Purchased No 


Last 


Location Seq ID Measure Hand Qty 
no Each 000 1 q 


er 


Start Date: 11/22/12 
Start Qty: 10.00 


Required Date: 12/21/12 
Required Oty: 10.00 


Route Unitof Qtyon Qty per Kit Total 


Qty Date Status 


Issued Issued 


DQA: . Date: 
NCR: Yes / No WORK ORDER NON-CONFORMANCE / UPDATE 


QA Closed: Date: 


DISPOSITION 


AGAINST DEPARTMENT/PROCESS 


Work Order: 


Rework Skid-tube Crosstube Water Jet Engineering 
Part No. Scrap Machining Small Fab Prod. Eng. Coor. Quality 
Use-as-is Thermoforming Finishing Rec/Store/Packaging Other 

Work Order Update Large'Fab Composite Supplier 


Root Description of work order update Initial Action Sign & 
Cause Date | Step | Qty or Non-conformance Chief Eng Description Date Verification QC Inspector 


E FAULTCATEGORT — — 0 LL LY CATEGORY 
Landing Gear General 
E Bending || Bend a Grain Ovalized Pressure/Forced 
E Centre Not Concentric to O/S B BOM/Route = Hardware Over/Under tolerance Temperature/Cure 
E Cracks EN Broken/Damaged | | Inspection Incomplete Part Incorrect Weld 
E Crushed/Crimped. m Burrs E Instructions Incomplete/Unclear Part Lost/Missing Wrong Stock Pulled 
E Cuffs m Contamination an Maintenance Part Moved 
E Heat Treat m Countersink || Mislabeled Positioned Wrong 
lš Inspection Strip in Tube l || Cut Too Short || Misread Power Loss/Surge || Other 
|| Ripples in Bend || Drill Holes RE Offset 
E Torque Waves in Extrusion E Drawing = Out of Calibration 
E Turning Seguence E Finish | | Out of Seguence 


|| Wave/Twist in Tube 
H:/FORMS/Quality Assurance\approved QA/NCRWO Rev G 


E Folio 


a Outside Dimensions 


"D6104-001 


ks 
x 


TOLERANCE ON ALL DIMENSIONS IS +0.030/-0.000. 


ALL DIMENSIONS ARE IN INCHES 


DESIGN 
++ 


MATERIAL: 17-4 PH SS (AMS 5643 OR AISI 630) MIN UTS = 170 KSI (38 HRc) 


PURCHASE MATERIAL ACCORDING TO THE FOLLOWING TABLE. SPECIFY ALLOY, DIAMETER x 
LENGTH (+0.030/-0.000) AS SHOWN. 


17-4 PH STAINLESS STEEL 


DRAWING NO. Rev. 8 
D6104 SHEET 1 OF 1 


TILE SCALE 
ROUND BILLET, 17-4 NTS 


NEW ISSUE 


CLARIFY ALLOY SPEC 
ADDED D6104-009/-—011 
REDUCE LENGTH OF BILLETS 


DATE - 
02.11.25 
A 01.04.10 


02.11.25 


D Length 
Diameter . 


DART AEROSPACE LTD 


HAWKESBURY, ONTARIO, CANADA 


E NT e D 
„T VY 
NE 

i 


SW ZBO 


£23.00 


D6104-003 


17-4 PH STAINLESS STEEL 


D6104-005 


D6104-007 


D6104-009 


Copyright © 2001 by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO ANY OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTO. 


<. 
E 


"Ala | PACKING SLIP/ 
a W) Castle Metals” E CERTIFICATE OF CONFORMANCE 
T A. M. Castle & Co. ' 
Page 1 of 1 
Shipment No:1565010 


Deliver To: 
A. M. Castle & Co. DART AEROSPACE LTD DART AEROSPACE LTD DART AEROSPACE LTD 
MONTREAL - CASTLE 1270 ABERDEEN 1270 ABERDEEN 1270 ABERDEEN 


METALS . HAWKESBURY, ON K6A 1K7 HAWKESBURY, ON K6A HAWKESBURY, ON 
835-SELKIRK AVENUE CA 1K7 CAN K6A 1K7 


POINTE CLAIRE, QUEBEC CA 
H9R 3S2 


Date Shipped FOB. — ` [Freight Terms BOL No 
06-DEC-2012 ORIGIN MANITOULIN 1565010-2 


Shipment Details Final Destination Branch - MON l5 
|OrderNo — _ [|LineNo  T[itemNo  ] 
SPECIFICATIONS: AMS 5643 


2567529 2 42464.MO 
ATTN MONTREAL: SHIP WITH LINE. 1 ONLY 


Purchase Order No Ordered Qty 


18537 | YOUR ITEM NUMBER: 3.00 PCS | 3.00 PCS I 
D6104-005 


ATTN MONTREAL: SHIP WITH LINE 1 ONLY — 


Details — | 
Delivery No. {Mill —  |HeatNumber — [Mechid [pes] | Width (IN) | Length (IN) | Shipped Qty(LBS) 
E RENE! 


Description 
4.0000.RD.17CR-4NI.STAINLESS.RT.SOL TR.COND 
A.132.0000-156.0000 

CUT TO 5.1 IN ( + .1250/- .0000 IN) - BAND SAW CUTTING 


118210720 unn = | 489 ZT 1 [563482 
These commodities/technologles are subject to US Export Administration & US State Dept. Reg ulations and, if intended for export, were/dfe exported thereunder. Diversion contrary to US Law is Prohibited. 


We hereby certify the material covered by this certification conforms in accordance with the above specifications and has been found to meet the applicable requirements for the material, including any specifications forming a part of the description. 
Test reports are on file subject to examination. Ali claims for defective material are waived unless made in writing to A.M. Castle & Co. within 60 days of the shipment. Material cut to the correct size, or material cut by the customer cannot be returned 
for credit. - 


These commodities, technology or software were exported from the United States in accordance with the Export Administration Regulations. Diversion contrary to US law prohibited. 


Date Printed: 06-DEC-2012 02:04:56 PM 


CERTIFICATE OF CONFORMANCE 


at PACKING SLIP/ 
a ()) Castle Metals” 
^ A. M. Castle & Co. 


Page 1 of 1 
Shipment No:1565010 
: : Deliver To: 
A. M. Castle & Co. DART AEROSPACE LTD DART AEROSPACE LTD DART AEROSPACE LTD 
MONTREAL - CASTLE 1270 ABERDEEN 1270 ABERDEEN 1270 ABERDEEN 
METALS HAWKESBURY, ON K6A 1K7 HAWKESBURY, ON K6A HAWKESBURY, ON 
835-SELKIRK AVENUE CA 1K7 CAN K6A 1K7 
POINTE CLAIRE, QUEBEC CA 
H9R 3S2 
Date Shipped | F.0.B. — |Freight Terms BOL No 
06-DEC-2012 ORIGIN MANITOULIN [15650102 1 1 1 11 | 
Shipment Details Final Destination Branch - MON 


[OrderNo — — [LineNo — |lttemNo —  — Description 

2567529 42464.MO 4.0000.RD.17CR-4NI.STAINLESS.RT.SOL TR.COND 
A.132.0000-156.0000 
CUT TQ 5.1 IN ( + .1250/- 0000 IN) - BAND SAW CUTTING 

des — SPECIFICATIONS: AMS 5648 AMS 5643 
C 
/ uen 005 
ka eae 


Delivery No. Min [HestNumberl _ [Mmeentd [PCS [Width (IN) | Length (IN) | Shipped Gty(LBS) 


118193562 NORTH E1C8 131.1035 
AMERICAN 
STAINLESS 


intended for export, were/are exported thereunder. Diversion contrary to US Law is Prohibited. 


These commoditissAechnologies are subject to US Export Administration & US State Dept. Regulations and, if ! 


We hereby certify the material covered by this certification conforms in accordance with the above specifications and has been found to meet the applicable requirements for the material, including any specifications forming a part of the description. 


Test reports are on file subject to examination. All claims for defective material are waived unless made in writing to A.M. Castle 8 Co. within 60 days of the shipment. Material cut to the correct size, or material cut by the customer cannot be returned 
for credit. 


Reviewed by Authorized Castle Metals Representative: 


19 


These commodities, technology or software were exported from the United States in accordance with the Export Administration Regulations. Diversion contrary to US law prohibited. 


Date Printed: 06-DEC-2012 02:04:56 PM 


yi £ 


6870 Highway 42 East 


É NAS] NORTH AMERICAN METALLURGICAL TEST REPORT Ghent, KY 41045-9615 
STAINLESS (502)347-6000 — 

Certificate: 785408 14 Mail To: Ship To: Date: 11/08/2012 Page: 1 Of 1 
A.M. CASTLE AND COMPANY A.M. CASTLE AND COMPANY Steel: 630(17-4) 
1420 KENSINGTON ROAD-SUITZ 220 3400 NORTH WOLF ROAD Finish: Hot Finish 

Customer: 0032 001 Meg in ert os A es ok A 

NAS Order: LN 90402 1 I Leg de PA PM 

Your Order: 194033 ; Item Code: 42464 i Corrosion: : i 

PRODUCT DESCRIPTION: REMARKS: 


COMPLIES W/REQUIREMENTS OF DFAR 252.225-7014A-1 EU DIRECTIVE 
2002.95.EC.RoHS. EAF«AOD«CC. NO WELD REPAIR, MELTED AND NFG 
IN USA FREE FROM MERCURY AND LOW MELTING ALLOY CONTAMINATION 


AMS 2303E, AMB 5643R 

Round Bar, Hot Rolled, Annealed, Rough Turned 

UNS 917400; EN 10204 3.1B, ASTM A484/11, MACRO OK 
ASTM AS64/10 ASME SA564-07, AMS 5643R, 

SOLUTION ANNEALED 6 1900F MIN FOR 1 HR MIN 


Bundle Weight Bundle Weight Bundle Weight Bundle Weight Bundle Weight Bundle Weight Bundle Weight Bundle 


CHEMICAL ANALYSIS  CGM(CoutyotMet) Es(Spain) US(United States) ZA(South Africa) JP(Japan) Chemical Analysis per ASTM A751/08 


Heat Supplier # . N * i NIO Po 
15.12 .038: — 14.19 


.0050 


MECHANICAL PROPERTIES 


7TS-900CAP YS-900CAP E1-9 
Kar KSI 


900CAP FREQ. 
No. No. 


Ferrite 00CAP RA-900CAP RC~ 
% % % 


202.72 


176.28 13.85 


NAS hereby certifies that the analysis on this certification is correct. Based upon the results and the accuracy `. ~ =— E" 
of the test methods used, the material meets the specifications stated. These results relate only to the items - Technical i ; 
tested and this report cannot be reproduced, except in its entirety, without the written approval of NAS Dept Mgr, ERIC HESS | 


epope 


Castie Metals FP 
HEATNUMBER É 2 


] w Q Certificate of Test 


IRAT 527171 ORDER 618791/ Ci BOL 0211742 * CERTIFICATION * 04/26/11 


! 

IP TO: 

Ai M. CASTLE METALS 
B400 NORTH WOLF ROAD 


'"HANKLIN PARK 601310000 
rr ene e nee YOUR ORDER & DATE ----------~---~--+----------- 
86083 4/26/11 CUSTE 0254001 CUST TAG#42464 

a E ja aaa ITEM DESCRIPTION ---------- kia sacos poses 
GRADE 17-4 Ship Condition CONDA 

Size 17-4 RND HRART CONDA 4.0000 x 144.000 RL 

Country of Melt: SWEDEN Country of Mfg.: UNITED STATES 


| NAFTA Country of Origin is Country of Melt 
tol weld repair 

ee of mercury contamination, Free of radiation contamination 
o| WEEE relevant substances; Meets EU electrical ROHS 


i 
total Bundles 1 Total Weight 1005 
D 2016767 Bundles; 1A 
Precunemm once umano SPECIFICATIONS  -----------------.----.-2--.-.-- 
FG TO FINISHED BAR IN THE USA FROM BILLETS IMPORTED SWEDEN 
AMS 2303F AMS 5643R 
ASME SA182 E07, A07-09, E10 ASME SA564 E10 
ASTM A484 09 ASTM A564 04 Type 630 
DFARS 252.225.7014 6/05 Reduction Ratio 3:1 minimum 
INS S17400, AISI 630 No weld repair 
ree of Mercury Contaminatio AM Castie 3174-10 R12 
990 capability sample aged at 900F/ihr/AC then tensile and HRC tested 
pm MECHANICAL & OTHER TESTS ------------------------- 
lardness as shipped 279 HB Hardness as tested 409 HB 
lardness as shipped 029 HRC Hardness as tested ( 44 HRC ) 
Grain size 6.0 Tensile strength,KSI (MPa) 200.0 (1379) 
ucro OK 0.2% Yield Strngth,KSI(MPa) 180.0 (1241) 
Intergranular corrosion 
adro OK Elongation % in 4D 12.0 
| Reduction of area 3 42.0 
errite 0 
-EyT-0-M------------4---- CHEMICAL COMPOSITION ~---~---------~-------------- 
Carbon (C ) .010 Manganese (Mn) -710 
Phosphorus (P) .025 Sulphur (S ) „025 
silicon (Si) .360 Chromium (Cr) 15.320 
Ni¢kel (Ni) 4.680 Cobalt (Co) .036 
Copper (Cu} 3,420 Moly (Mo) .170 
Nitrogen (N ) .021 Columbium (Cb) .230 
Titanium (Ti) „005 Aluminum (Al) .003 
TEN (Sn) .006 Cerium (Ca) .010 
Bbron (B ) .001 Tantalum (Ta) .005 
anadium (V ) . 036 000 
Cplumbium/ 
Ç Tantalum (Cb+Ta) „235 
Iron (Fe) Balance i 
Frequency .000 Severity I . 000 
velt Practice EAF 
Refining Practice AOD 
E4long Ferrite 


E | emana & willfully falsifying or concealing a material act on this form, 
;Qr making false, fictitious or fraudulent statements or representations 
iBerein could constitute a felony punishable under federal statutes, 

NN ‘We hereby certify that the test results shown in this report are correct and 
‘accurate as contained in the records of the company and are in compliance 

ith the specifications, codes, and standards listed above. 


M.F. Marcanio, Quality Manager 


Qusokumpi: sa esa Bat, Me: : já š 
renshg À 
Richburg, SG 29723 ; M Wlas 


